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The first aix months of the pericd covered by this grart have been
devotad to astablishing necessary laboratcry facilities and working
out techriquas to be used in tha projacted resesarch on antimatabolitz
effects oa brain metabolism and on learning.

Ths expariments have two aspects - biecchemical and behavioral. The bio-
chemical wvork, vhich is being carried out ian collaboration with Dr., Jacod
Shapira at the Ames Laboratory in Men. View, has involved szalyses of
salected brain tissues to determine rates of RNA and protein turnover

in normal and experimmmtally-drugged rats. Tha RNA determivation has
besn made by & modification of zechaiques successfully used by Dr.
Shapira with tissue culture, Our inicisl work has been largely devoted
to demonstrating that these techniquas yield sufficiently sccurate data
for various regions of rat brains under the zonditions of our experimants.
The primary problems were straightforward omes of arrivimg at the proper
kinds and amounts of radicective precursors of RNA and proteim and the
best vehicle snd route of edmimistratiom. After a number of pra2liminary
exparimants, we hlﬁ establishad s standard injecticn sclutiom conmsisting
of 80 microcurie C'" leucite, 200 microcurie H? cytidime, 20 mg cytidine
sulfate, 8 mg OL leucine in Hanks dasic salt solutiom. This solution
is injectad by direct heart puscture imto umazesthetized rats. One hour
later, the animals are sacrificed and the brains, hearts and livers
Quickly frozen in alcohol &nd dry fce. At a later tima, the brains are
dissected fn the frozen stite and samples from several parts of the
cortex, subcortical areas, cerszbellum, brain stem;, heart and liver are
taken, These ssmples are separated into RNA, protein, and low molecular
weinht fractions for coumting and ultra-viclet spectrophotometry.
Inirdally, we encountered some difffcxley ia getting tagsad precursors
for RNA into brain tissue, However, a change from uridime to cytidine
and the addition of a fairly large amount of non-labeled cytidine to the
inj2ction sclution has largely overcome this difficulcy., While we have
e exact quentitdtive knovladge as vet, we estimate thet our present
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technﬁua probably allows us to deatect changes in REA synthesis of
approximataly 10 to 20 percemt, and probably somevhat batter for proteinm.
This is for single animals., Haturally for several animals our statfc-
tical accuracy is considerably battar.

A somewhat more difficult problem has been the choice and adefisistration

of anti-metasbolites, To date, we heva worked with oxly TCAP and actimomycin
D, In meither case have we cffacted 8 large change iz braim matabolism.

In the case of TCAP we have used dosages and animals (rets) as nearly

the same as possible to those usaed by other investigators who have pre-
sumably obtained results mediated by alteritions in brain RXA synthesis.

We have not dstected any changes in brain ENA resulting from cazdiac
injactions of TCAP., These experimants are coutinuing, however, and the
present nagative results must bz vieved as very tentative and preliminary.

We have triad a fov experimants vlth actinomycin D. 2 hive not dctee:c_d
any effact om brain RMA synthesis with this drug at the dosages we have
used., Tha doss, given IP to young rats, has baen 1.25 mg/¥g. Howswer,
this dose is far below that usad by cther investigators (Jsrvick and
Barondas, 1964) and by a diffarent route - I? instead of imtracrenially,
and im a different animsl - rats imstead of mice. We are just now be-
ginning to do experiments using mice, and we plan to uss larger dosss
and intracranial injections, as these other investigators have. The

use of mice will als¢ affect an economy with respect to the amount of
labeled biech.-lcalu which ve will need to use.

The other aspect of our work is th: effects of anti-metabolite drugs

on learaing. Alons this line, we have been working out standard learning
assay techniques. ' We have settled on the use of a passive avoidance
task and a food-motivated Y maze. Cur procedure is to alternate one
trial in esch apparatus avery hali-hour during an eighkt-hour period
following the adwinistration of a drug, such as actinomycin D. This
allows us to study two very different kinds of behavicxs, both being
learned with fairly widely spaced tzials so that drug effect on memory
consolidation are involved. In expeziments done duriag the period -

~under report here, various preliminary forms of this technique were -

employed. A series of experiments was done using the drug  TCAP and
studying passive savoidance in an "elevator box," and maze bahavior -
wotivated both by shock escape, and food approach., To date, no consistent
results with imeediate iaterpretation have been obtained with TCAP, :
although soms suggastive data have besn obtainmed., The most iatrigulog
suggestion, however, ia that TCAP may have little or no effect on .
learaiang in the tasks which we have studied, as contrasted to positive
results previously reported by others, Considerably more vork is

needed before we can draw zay firm conclusions, however. ~Further
exportmts on TCAP with rats are planued for thfa suEeer. '

Actinomycin has been used in ezzpe“imenf‘s vizh racs, sad the pacsive
avoidance response. At the dosages and with the routes of administration
which we used, we found a fairly clear lack of effect of this drug on
learning. d#Howvever, ss previously noted, we found & corresponding lack
of its effect on brain RNA ayathesis. This despite the fact that the
dosages werc uniformly fatal within a period of 24 hours. '
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In summary, our progress to date has deen reasonably ian lime with our
plans and e&xpectations. We have our laboratory equipped and set up

for the experiments which wers projeczed in the propecsal, sed we hove
progressed satisfactorily im working out the details of techniques and
procadures. Our initisl prelimirary experimeats have mot produced
drematic findings, but they have produced some informetion, leads, and , .
firmexr control ¢ver our techniques, Our original plan was to be ready 4
for a major series of experiments during the summer of 1965, This .
iavolves having done the necessary pilot studies and heaving sstablished
the methods ard procedures to be usaed, 80 that 8 sumber of studies can

be carried on simultaneously, and with fairly largé numbers of animals,
It appears that by the middle of June we should be ready to do jns: that.

Ho publications have been submitted 23 a result of this rueu'ch ‘as yet.
One Honors thesis at Stanford University has resulted from the project,
but its experiments will be repeated before they are reported. :

Thosas E. Landswer
Priacipal Investigator



